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(54) yCTPOflCTBO flJM yCTAHOBKH IUIACTU- 
PH B OBCAflHOB TPyBE 
(57) H3o6peTeHMC othocmtch k TexHHice 
noAsenaoro peMOHTa cKBajmHhi h npe«- 
HaaHaueHo fiflH soccTaHOBJtcHHfl rep.ne- 

THSaUHH oOcaflHMX KOJIOHH HafrTHHHX, b6- 

AHHbot m rasoBux CKaax^H. Uenb - noau- 
meHKe ua«e»HOCTH pafloTbi ycTpoftcTBa 
3a cneT npeflOTBpaneHHfl sawiHHHBaHaa. 
npo^HnbHuc KOHycma ynopoB 9 b ro*pM- 
pcb&hhom iwacTupe (IH) 3 npH OAHOBpe- 
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MOiiitoM yiipoiueHHH ero ko ic . nyxiom . 
YcTpoiicTBO coacp*ht non yio u -a nry (Hill) 

1 c pauiiAJi bHWKH oTnepcTHHMU 2 h pac- 
nojiomemibie u nojiocTH m 3 naTpyoita 
ynopbi 9. Ho xoHuaM uwrnHnpHnecKHx 
y^acTKOB m 3 pa3MeweHbi hhxhhh *ecT- 

KO CRH3aHHblft C UUI I H BCpXHllA y3Hbl 

yruicTitemia (W) 4, c xoTopbiwi *ecTK0 
cocAH^eiiw ynopu 9. rioA m 3 paaMemctia 
AopmipywmaH ronoBKa 14, c xoxopoft xe- 

CTKO CBH3ait HKKHHH KOKeL( tUll 1 . H«*HHH 

yy 4 ycTaHOBJieH Ha cpesnoM 3/ieMeHTe 

Ha ITIII 1. nOA P«IflHaJlbHMMH OTBepCTMJIMH 

2 IBfl 1 HMeeT b CBoeft nojiocTH nepe- 
KpbmaTenb novoxa b BHfle cpe3Hofl 3a- 
rnyniKM 10 c *MKcaTopoM. flpn noAave 

XIIAKOCTM BO BHyTpGHHWW nOJIOCTb fll 3 



co:w?tch ;iai)iieMiic f oGecneMitoawwee 
pacuiipcHiie 11 npiwaTMc HI 3 no nonHoro 

KOHT3 KT3 OPO rO$>pHpO Ba MIIOM MACTH K 

DHyTpeiiHefl ctchkc oGcaA"oft kojiohhw. 
repMerH3auHH BiiyTpeimeii no.nocTH m 3 
o6ecneMMBacTCn yy 4. B momcht kpmth- 
yecKoro Aa an e huh hkihuA yy 4 onycxa- 
eTCK no nil! 1. OAHOopcMeHHo npH He- 
3iiaMHTe/ibHOM yoejiHqcHMH AaeneHHH. cpe- 
saeTCH <t)HKcaTop 3arnyoKH 10, xoTopan 
naAaer b pacoinpeimyk) nonocTb nUJ 1. 
na pacnoAomeHHyw b Heft orpaHnmrrejib- 
Hyw KpecTOBHHy. OcBoGowAaeTCH KaHaJt 

AHH nepeA3MH 3KHAKOCTH B TOAOBKy 14. 

PasMcmeHHMrt b Heft oGpaTHbifl xnanaii 15 
npH co3AatiHH A3 BJienHH saKpbiBaeTCH, 

9 HJ1, 
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H3oGpexeHHe othochtch k Texwixe 
noA3eMHoro peMOHTa CKBaxHH, a hmghho 
k ycTpoftcTBaM a^h BoccTaHOBJieHHJi rep- 

MeTH3aUHH o6caAHbOC KOJIOHH He4>THHbtX, 
BOAHHbOC H raSOBbOC CKBOJKMH. 

Uejib H3o6peTeiiHH - noBbnueHHe Ha- 
AexiiocTH paGoTbi yCTpoftCTBa 3a cner 
npeAOTBpan^cHKH 3axAHHiiBaKHfl ynopoB 
b nJiacTbfpe npH oa ho Bp ewe hhom ynpo- jq 

meHHH ero KOHCTpyXUHH. 

Ha <J)Hr. 1 H3o6paxeH ro4>pHpoBaHHbift 
njiacTbipb c mm h hap Hyec km mh xoHue- 
BbiMH ynacTKaMH; Ha <J>Hr. 2 - pa3pe3 
A-A Ha <J>nr. 1; Ha <J>nr. 3 - paape3 t5 
6-B Ha «t*wr. 1; na <|>Hr. 4 - ycrpoflcTBO 
b c6ope c miacTbipeM, oGiuhh bha. Ha 
ftur, 5 - nojioxeHHe ruiaCTwp* nocne 
rHApaBJiimecKoro BosAeflCTBH* na nna- 
cTwpb; Ha <J)Hr. 6 - to me, nocne cpe- 20 
3a HHSHero ysna ymioTHeHHH; Ha <fcHr.7 - 
to xe f npn ero xajmGpoBxe AopHHpyw- 
nefi ronoBKoft b HauanbHbiH nepwoA; Ha 
$Hr. 8 - nonoxeHHe nepeKpbiBaTejiB no- 
TOKa B MOMCHT p3C IHHpeHHH onacTbipfl 25 
rHApanJiHMecKKM B03AeflcTBHeMj Ha 
$Hr. 9 - to ie v nocjie ero cpe3a, pa3- 
pe3 . 

yCTpOHCTBO COCTOHT H3 nOJTOft DDTaH- 
TH 1 C paAHaJlbHHMH OTBepCTRBMH 2, 3C 

pacnonoweHHbiMH BiiyTpn ro(J)pHpoBaHHoro 
on^CTbrpH 3 t y3noB 4 ynjioTHeHHH, 3a- 
KpeiiJienHbrx Ha nojioft arraHre 1 b Konue- 
Bbix lUU'iiiHApHMecKHX MacTBX ro$pnpoBa h- 
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hoto nnacTbipn 3 h coctohub« H3 xonb- 
ueBbrx 3AacTHHHbix BTynoK 5, Maineo6- 
pasHboc Mamer 6, orpaHHMHTe/iH 7 h 
cpesHoro orpaHHHHxejiH 8, .pa3MemeHHbix 
BHe ro^pHpoBaHiioro nJiacTbipn 3 sa y3- 
ji a mm 4 ynjiOTiieHHH, npo^HAbHba KOHyc- 
Hboc ynopoB 9, pacnonoxeHHbix Ha nepe- 
xoAax ot ro4>pHpoBaHHoft k ahjihhaph- 
qecKoft nosepxHocTH niiacTbipH 3 c o6ec- 
neHeHHeH HenoABKXHoro nancnsennH nna- 
cTbipn npn cnycxe b cxsaxHHy h co3Aa- 
hhh ycnoBHH win pa3MemeHHH yanoTHH- 
TejibHbix 3neMeHT0B Bbaoe ynopoB b uh- 
jiHHAPHMecxHx nacTHx anacTbipH, nepe- 
xpbraaTejiA noToxa b bhac cpe3Hoft 3a- 
rnymxH 10 c <&HxcaTopoM 11, ycTaHOB— 
jieHHbtx b nonoft nrraHre 1 nOA ee pa- 

AHaiTbHWMi! OTBepCTHHMH , OP pa HHMHTeJlb— 

hoh xpecTOBHHM I2 f pacnonoweHHoft B 
pacumpeHHoft nonoCTH 13 nrraHrn 1, Aop- 
HHpynxaeH rHAPaBAHMecxoft tojiobkh 14, 
3axpenjieHHOH Ha HKmneM xonue nonoft 
iflTanrH 1, h oCpaTHoro icnanaHa 15, 
pasMemeHHoro b rHAPaBAHnecxoft aop- 
HHpyxnaeft . ronoBxe 14. 

ycTpoficTBo cnycxaeTCH Ha HacocHo- 
KOMnpeccopHboc Tpy6ax 16 x MecTy 17 
AecfrexTa o6caAHofi Tpy6w 18. 

ycTpoficTBo pa6oTaeT cncAyx>mHM 06- 

pa30M. 

nocjie cnycxa ycTpoftcTBa b cGope 
c nnacTbipeM na nacocHo-KOMnpeccop- 
hi>k TpyOax 16 b CKBa*MHy k mcctv 17 
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nv^eKTa b o6can«oil Konoime 16 no no- 
n f nrraHre 1 qepe3 paanajibiiwe ot- 
bi_» cthh 2 bo BHyTpenHioio nonocTb mia- 
CTupn 3 nonawT wwKocTb n co3Aa>° T 
TKApaBJiMMecKoe aaB/ieime, o6ecne«HBa- 
locuee pacnmpeuHe h npn*aTne nnacTbipn 
AO no/iHoro xoirraxTa ero rexfcpMpoeaHHon 
MacTH k BHyrpeHHeft CTCHKe oC5cannoA 

r.OJIOHHM. 

TepMeTMaauHH BHyTpcHHeft nonocTH 
ruiacTwpH npn C03A3Hhm a«*bjichhh oOec- 
neMHBaeTCfl sa cqeT yanoe 4 yruioTHe- 
hhh, pacnoJioneHHbix no KOHuaM roiacTbr- 
p« b louiHKflPMMecKHx Macnrx. npHMen 
nepBOHaqa/ibHo repMCTHaauHH oOecne- 
WBaeTCH »iamco6pa3Ki>iMH MaHxeTaMM 6, 
a npH pocre naBJieHHH HaA«HocTb rep- 
M&THaauHK flonoJiHHTenbHo nosbimaeTCH 

3JiaCTHqHMMM BTyjlK3MH 5, XOTOpbie nOA 

B09A€flCTBHeM AaBJieHMH f nepeMemaacb 
COBM6CTHO c Mameo6pa3HUMH Maw«eTaMM 
b occbom ManpaBJteHHH no nrraHre 1, 
aKHMaJOTCH, aa paAHanbHOM HanpaBJieHHH* 
no AHaxeTpy yBejiHMMBawTCH» npo*iHo koh- 
^•aKTHpyH c muiHHAPHMecKoft noBepxHo- 
CTb» nnacTupn c oflHOBpeMeHHUM ero 
pacmnpeHHeM npn pocTe AaBneHH* ro 
xpHWiecxoro MOMeHTa. B momcht HacTy- 
fineHHH KpHTHuecKoro (pac«ieTHoro) 
AaBJicKMK cpeaaeTCH orpamtMHTejib (maft- 
6a) 8 h KOTKHft y3en A ynnoTHCHHH ne- 
peMemaeTCH no nonoa mTaHre bhh3. 0a~ 
HoapeMeHHo npH HesHawrenbHOK (pac- 
mcthom) ys e/n-Die huh AasneHHH cpesacr- 
c* $HxcaTop 11 nepexpusaTenH noToxa 
cpe3Hoft 3arnYnncM 10, xoTopa* nanaeT 
b pacnwpcHHyio nonocTb 13 Ha orpann- 
tiHTe/ibHyw KpecTOBHHy 12, ocBo6axflan 
xaKaji ajih nepcAauM khakocth b rHAPaB- 
nmecKyio AopHHpy*mry» roJioBxy 14. 06- 
paTHUft KJianaH 15 npa co3AaHMH AaBJie- 
hhh b AopKHpywmeft ronoBxe 3axpbiBae-r- 

npouecc pasBanbuoBKH muiHHApHMec- 
kmx kohuob nnacTbipn h xaroftfpoBXH no 
eoeft ero Annue ocymecTBJiHOTCH nyTeM 
npoTnruBaHHfl noA AaBJieHHeM rHApaB- 
jiHtiecKofi AopHHpywmeft ronoflxoft npn 
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non*eMe HacocHo-KOMnneccopiiMx TpyG 
iia noBepxMocTH. TaK KaK iio/ian an-an- 
ra 1 HMeer paAMaJiMittc omepcTiiH 2 c 

DUXOAOM JHAKOCTH B C K BaJKMM y f TO nOA~ 

5 A^pxaHHe HeoOxoAHMoro AasneHHH b ycT- 
poHCTBe npn paaBa/ibnoBKe kohuob h 
Kann6po8Ke nnacTbip* oGecneMHBaeTCH 

33 CMGT yBejlHUeHHfl' np0H3B0AMTeAbH0- 

10 " cth Hacoca. 

KannepoBKy ruiacTwpH motho noBTo- 

pflTb MHOrOKpaTHblMH npOXOA3MH THAP3B- 

jiHnecKOH AopHMpywmefi toaobkh, npn 

3T0M CnyCK TO/IOBKH B HCXOAHOe nojid- 

15 ieHHe ocymecTB/iHeTCH 6e3 H36brrovHoro 

AaBJieHHH XHAKOCTH B CHCTGMC • 

Ilocne oKOH^aHMH npoaecca ycTaHOB- 
kh nnacTbfpn M36bn-oMHoe AaBJieKHC b 
CHcreMe cKKMaeTCH h ycTpoftcTBo noA" 

2 Q HHMaCTCH Ha nOBepXHOCTb, npH 3TOM 

CAH8 3RHAKOCTM H3 TpyO OCymeCTBAHeTC* 

wepe3 paAManbiiwe otbcpcthh 2 ycrpoft- 

CTBa* 
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OopMyna H3o6peTeHMH 

ycTpoftCTBo ahh ycTaHOBKH nnacTbipH 
b oOcaAHofl Tpy6e, coAepmamee nonyio 
30 nrraHry c paAHanbHUMM otbcpcthkmh, 
ro^pMpoBaHHbiA nnacTbipb c uhjihhaph-^ 
qecxHMH yMacTKaMH no KOHuaM Ana paa- 
MemeHHR Bepxnero, xecTxo cBHsaHHoro 
c noJidfl irraHroft, m HracHero y3JioB 
ynnoTHeHHA, pacnonomeHHbie b nonocTH 
njiacTwpH ynopu, *ecTKo cBH3aHHbie c 
ysnaMH ynnoTHeHMa, h pasMemcHHyw noA 
OJiacTbipeM AopHHpywnono rojioBfty, o t- 
nH^aK)^^eecH tcm, mto, c ue- 
AbK) nOBbimeHMH. hbj\gx.hoctu paOoTbi ycT- 
poflCTBa aa cueT npeAOTBpan^eHMH sa- 
KjiHHHBaHMji ynopoB b nnacTbipe npn oa~ 
HOBpeMeHHOM ynpometWH tro KOHCTpyic- 
ukh, raocHHfl ysen ynnoTHeKMH ycTaHOB- 
neH Ha cpesHOM oneneuTe iia nonoft 
nrraHre, nocneAHHH xecrxo cBH3ana hot- 

HHM KOHUOM C AopHHpywmeft TOAOBKOA H 

HneeT b csoeft nonocTH noA paAHanbHbi- 
mh orsepcTHKMH nepexpbiBaTejib noToxa. 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1 . Under radial holes 2, hollow rod 1 
in its cavity has a flow shut off assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1 . At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1, Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off; Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutoffat the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18. 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts. In this case, 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod I, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value. At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time, with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly, shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14. 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head 
^idTS?^ initiSl P ° Siti0n iS accom P lished with °ut excess pressure of 

. the process of patch placement is finished, the excess pressure in the system is 

released and the device is lifted to the surface, where the fluid is drained from the pipes 
through radial holes 2 of the device. 



Claim 



A device for placing a patch in casing, containing a hollow rod with radial holes a 
corrugated patch with cylindrical portions at the ends for disposition of an upper packing 

ZTr. H COimeCt f WUh the h ° 1,OW rod md 3 lower P acki «8 assembly, supports 

that are disposed ,n the cavity of the patch and are rigidly connected withThe packing 
assembles, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventing jamming of' 
the supports in the patch while simultaneously simplifying its design, the lower packing 
assembly ,s mounted on a shear member on the hollow rod, the latter is rigidly connected by 
the lower end wtth the coring head and has a flow shutoff assembly in its cavity under the 
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[see Russian original for figure] 
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Fig. 1 
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[see Russian original for figure] 
B— B 



Fi S- 2 Fig. 3 



[see Russian original for figure] 



Fig. 5 



[see Russian original for figure] 
A— A 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 6 



Fig. 7 
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[see Russian original for figure] [see Russian original for figure] 
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